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D scription 

BACKGROUND OF THE INVENTION 

Astigmatism is a defect in the ey that is corrected 
by a lens with a non-spherical prescription. The prescrip- 
tion, which is usually expressed as cylinder on the pa- 
tient's prescription order, causes at least a portion of the 
surface of the lens to have the shape of a toric segment. 
Hence, such lenses are called toric lenses. The correc- 
tive lens must be properly oriented with respect to the 
eye of the wearer. That is, the intended top of the lens 
must be at the top of the wearer's eye. For ordinary glass- 
es this presents no problem, because the lens is perma- 
nently fixed to the frame at the correct rotational orien- 
tation. The ear and nose pieces of the frame assure that 
the frame and the lens do not rotate with respect to the 
wearer's eyes. For contact lenses orientation is subject 
to constant alteration. In the case of contact lenses 
whose function is to correct astigmatism this is unaccept- 
able. 

Soft contact lenses which have been designed for 
use to correct astigmatism are well known in the art. Gen- 
erally these lenses rely on some type of ballasting meth- 
od to cause the lens to ride at the proper location on the 
eye. An ideal lens for correcting astigmatism has three 
properties: 

(1) Good rotational orientation. That is, as stated 
above, the intended top of the lens should be located 
at the top of the wearer's eye when the lens is worn. 
A small amount of deviation from the correct orien- 
tation can be tolerated, provided the lens fitter meas- 
ures the deviation and takes it into account in the 
lens's prescription. 

(2) Good rotational stability. That is, the lens should 
remain at a fixed rotational orientation within the eye 
during the entire wearing period. Furthermore, the 
lens should assume the same orientation each time 
it is worn. 

(3) Comfort. In general the thinner the lens and the 
smoother the lens surface, the more comfort it will 
provide. 

Lenses in accordance with this invention are prefer- 
ably soft contact lenses, which may be formed of many 
materials including hydroxyethylmeth aery late, metal- 
lo-organic substances, silicone rubbers and various oth- 
er materials such as described in U.S.-A-3,503,942 and 
3,639,524. The preferred soft contact lenses are hy- 
drophilic; that is, they absorb water and, in fact, the water 
becomes an integral part of their structure. Hydrophilic 
contact lenses made in accordance with 
U.S.-A-4,405,773 are especially preferred for practicing 
this invention. 

U.S.-A-4 ) 084 : 890 ; discloses a contact lens which is 



alleged to have improved adherence to the cornea and 
improved visual acuity as a result of its configuration. The 
lens tapers from a thin outer edge to an intermediat 
point of maximum thickness and then tapers to the center 
5 of the lens. The peripheral surface portion is wedge 
shaped in cross section. However this lens is believed 
to be uncomfortable because of its thickness. 

U.S.-A-4,095,878, discloses a contact lens which 
maintains the correct orientation when placed on the eye 
as a result of a flattened portion on the periphery. In one 
embodiment the lens is symmetrical about the horizontal 
axis. The lens is thinnest at its vertical axis and increases 
in thickness along the flattened section in both directions 
from the vertical axis, having its thickest portion at the 
horizontal axis. While the disclosed lens has rotational 
stability, the lens of the present invention is expected to 
have better rotational stability. 

U.S.-A-4,324,461, discloses a contact lens for cor- 
recting astigmatism which is alleged to provide the prop- 
er rotational positioning. The lens has a thickness dis- 
parity between the superior (top) and inferior (bottom) 
portions of the lens and a thicker ballast portion is pro- 
vided at the inferior portion. However the thicker ballast 
portion of the lens is believed to cause discomfort com- 
pared to the lens of the present invention. 

While the posterior surface of a contact lens is gen- 
erally spherical in configuration, where the lens is to used 
to correct astigmatism it will have a toric configuration. 
That is, the curved portion of the posterior of the lens has 
a major and minor axis; the radius of curvature of the 
posterior surface of the lens being longer in the major-ax- 
is direction than in the minor-axis direction. The result is 
that rather than being of a spherical configuration, the 
posterior of the lens has a toric configuration with the ma- 
jor axis running orthogonal to the minor axis. The major 
diameter of the toric curve is generally smaller in diam- 
eter than the overall lens, and is cut into a starting base 
curve which has a spherical configuration. 

In the toric lenses of the prior art the junction be- 
tween the base curve of the posterior surface of the lens 
and the toric curve portion is in an area of sharp inflection 
resulting in a sometimes uncomfortable fit to the cornea. 

SUMMARY OF THE INVENTION 

It has surprisingly been found that a contact lens of 
improved rotational stability, rotational orientation and 
comfort can be prepared by configuring the lens so that 
it has a greater thickness in its lower portion, the lens 
being symmetrical about its vertical axis on its anterior 
surface. The comfort to the wearer of the lens is im- 
proved by having a gradual change in curvature between 
the base curve portion of the posterior of the lens and 
the toric curve. 

In detail, the present invention relates to a contact 
lens (1 ) of general concavo-convex configuration having 
improved rotational stability and rotational orientation 
whereinthe anterior surface of said lens comprises a 
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central optical zone (2) and an outer carrier having a gen- 
erally tapered surface with a thin portion (101 ) at the up- 
per edge of the lens and two points (6,6') of maximum 
thickness located at oblique angles, a, of 110° to 130° 
as measured from the vertical axis (AA) from the top of 
the lens; the anterior surface of said lens being symmet- 
rical about the vertical axis, the carrier tapering from the 
points of maximum thickness to a thin portion (101) lo- 
cated at the top of the lens and to a thin portion (100) 
located at the lower edge of the lens in a smooth curve, 
and the carrier tapering in a smooth curve along the ver- 
tical axis from the optical zone to the bottom of the lens 
and wherein the posterior surface of said lens comprises 
a generally concave shape having a toric configuration, 
said lens having a gradual change in curvature between 
the base curve portion of the posterior of the lens and 
the toric curve. 

In a preferred embodiment of the invention the lens 
has a posterior surface comprising: 

(a) an outer annular spherical base curve zone; 

(b) an inner toric zone having a major meridian and 
a minor meridian orthogonal to each other; and 

(c) a transition zone between the toric zone and the 
base curve zone having thickness that gradually 
increases from the base curve zone to the toric zone; 
wherein the radius of the base curve zone is sub- 
stantially equal to the radius of the major meridian; 
the intersection of the minor meridian and the tran- 
sition zone is located no more than 0.12mm below 
an imaginary extension of the spherical base curve 
zone passing above that intersection; and the inter- 
section of the major meridian and the transition zone 
is located no more than 0.07 mm below an imaginary 
extension of the spherical base curve zone passing 
above that intersection. 

The invention is especially suitable for hydrophilic 
contact lenses which are normally shaped in the dry state 
and then hydrated. Upon hydration, such lenses expand. 
All dimensions given in the specification and claims are 
for a full sized lens; i.e., for a hydrophilic lens : a fully hy- 
drated lens; unless specifically stated to be for a lens in 
the dry state. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a view of the anterior surface of the lens. 

Figure 2 is a sectional view of the lens of figure 1 
taken along section A-C, wherein the portion of section 
A-C from the lens center to C has been rotated so that 
A-C is a straight line. 

Figure 3 is a sectional view of the lens showing its 
anterior surface taken along the major axis of the lens's 
toric curve. 

Figure 4 is a sectional view of the lens showing its 
anterior surface taken along the minor axis of the lens's 
toric curve. 



Since Figures 3 and 4 are intended to show only the 
preferred posterior surface of the lens, the details of the 
anterior surface do not appear in thos figures. 

Figure 5 is a view of the pref rred post rior surface 
s of the lens. 

Figur 6 is s sectional view of the edge of the lens 
of this invention showing details of an optional edge con- 
figuration. 



As used in the specification and claims the term "ver- 
tical" is used with reference to the lens as it would be, if 
ideally seated on the cornea of eye without any shift in 
orientation resulting by movement caused by the eye lid. 
The vertical axis is represented in Figure 1 by the center 
line A-A. 

Referring to Figure 1 , which shows the anterior sur- 
face of the lens, the lens, 1 , has a central optical zone,- 
2, which is formed by known prior art techniques. The 
optical zone is surrounded by a carrier portion as in the 
prior art. The configuration of this carrier portion of the 
lens, however differs from the prior art as hereinafter de- 
scribed. Curves 3, 4 and 5, represent portions of the sur- 
face of the carrier portion as formed in the manner de- 
scribed below, to form the anterior surface of the lens. 
While these curves appear to delineate distinct areas of 
the lens they are shown for clarity of description of the 
invention only. It will be appreciated by those skilled in 
the art that there are no sharp distinctions between these 
different sections of the carrier portion of the lens, but 
that they are smoothly blended into one another. 

The thickest portion of the lens is located at points, 
6 and 6'. All references to point, 6, are applicable to point, 
6', since the lens is symmetrical about center line A-A on 
its anterior surface. Point, 6, is located on the center line 
B-C at the intersection of curves 3, 4 and 5. It is located 
on a line along center line B-C at an angle, a, from the 
vertical. The angle, a, is the included angle designated 
by the bent lines A-C and A-C. The angle, a, should be 
110° to 130°; more preferably 115° to 125°; most pref- 
erably 120°. The angle, a, is measured from the top of 
the lens which is at 0°. While the location of 6, is referred 
to as a point, it will be appreciated by those skilled in the 
art that there is no sharp inflection at this point, but as 
stated above the anterior surface of the lens is a smooth 
curve. In a preferred embodiment point, 6, is located on 
a radius at a distance of 0.7 to 1 .5 mm in from the edge 
of the lens, 8, most preferably 1 mm. 

Figure 2, is a sectional view along Section A-C (Fig- 
ure 1 ) showing the anterior surface of the lens. Figure 2 
shows the view that would be seen if line A-C of figure 1 
were to be straightened. The anterior surface of the in- 
ventive lens is formed by first rotating it about central ax- 
is, O-O, to cut a concentric trim, 7. The concentric trim, 
7, results in a thinner edge section of the lens with more 
comfort to the wearer. As used in the specification and 
claims the term "concentric trim" means the atorede- 
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scribed concentric thinned section of the lens. It is an 
optional improvement in the lens of this invention, but 
where it is utilized, it is the first section cut. The cutting 
is accomplished by the prior art techniqu of swinging 
the cutting tool through a fixed circular arc while rotating 
the lens. The concentric trim, as it appears in the finished 
lens, is located between the outer edge 8 of the lens and 
curves 3 and 4 (see Figure 1). 

The lower portion 100 of the carrier of the lens is 
then cut by shifting the axis of the lens along the vertical 
center line, A-A (Figure 2), a distance, a, to the position 
shown by rotation axis, K-K displaced toward the upper 
section of the lens. Rotation about Axis K-K while cutting 
generates the lower portion 100 of the carrier which ta- 
pers in a smooth curve along vertical axis AA from the 
optical zone to the bottom of the lens, as best seem in 
figure 1. The axis of the lens is then shifted along the 
vertical center line, A-A, a distance, b, from the central 
axis, O-O, toward the lower portion of the lens to a new 
axis of rotation, l-l, to cut the upper section 101 of the 
carrier. Where distances a and b are equal, the point, 6, 
is on a horizontal axis of the lens (a = 90°). In order that 
a be greater than 90° the distance, a, must be greater 
than the distance, b. Preferably b is 0.1 to 0.4 mm and 
a is 0.2 to 1 .2 mm 

The optical zone, 2, is cut in the manner of the prior 
art. It is usually spherical in configuration, but it can have 
a toric configuration. The radius of curvature will depend 
on the prescription of the user. All of the axes of rotation 
including that used to cut the optical zone are on the ver- 
tical center line A-A. 

Referring now to Figure 3, in cutting the preferred 
posterior surface of the lens of this invention a base 
curve is cut into the posterior surface of the lens. Unlike 
the prior art, however, this base curve is constructed of 
two distinct zones, a spherical base curve zone 11 and 
a pad zone 10. The pad zone is made up of pad curve 
13 and a transition zone 9. The radius of the base curve 
zone 1 1 on an outer annulus of the lens is approximately 
equal to the radius that the toric section of the lens is to 
have along its major meridian. This is much different from 
the prior art wherein the radius of the base curve, which 
initially extends over the entire anterior surface of the pri- 
or art lens is longerthan the radius which the toric section 
is to have in its major meridian. Pad curve 1 3 is cut into 
the lens at a radius that is smaller than the radius of base 
curve zone 11 by 0.08 to 0.15 mm, preferably 0.1 mm. 
Curves 13 and 11 have the same center of curvature. 
Transition zone 9 is 0.5 to 1.5 mm wide, and in cross 
section is essentially a linear ramp connecting base 
curve zone 11 with pad curve 10. Curves 13 and 9 are 
both spherical. Thus the thickness of the transition zone 
generally increases from base curve zone 11 to pad 
curve 13. 

A toric curve, 14, whose dimensions are determined 
by the prescription, is then cut into the previously de- 
scribed posterior surface. As described above this toric 
curve has a major and minor axis. The radius of curva- 



ture of the major curve of the major meridian is generally 
the same as that of the base curve zone 11 . This major 
median of the toric curve may lie on vertical line A-A 
(Figure 5). However, alternatively, it may be an an ob- 
& lique angle to that line depending on th users prescrip- 
tion or the rotation of the lens resulting from movement 
caused by the eye lid, or both. In cutting the major me- 
ridian of the toric curve, 14, the depth of cut is controlled 
so that it intersects the transition zone 9 near its outer 
edge, 12, as best seen in figure 5 along axis A-A. Refer- 
ring to Figure 5, the outer edge of the transition zone, 1 2, 
is the outer edge of the pad zone 1 0. Generally, the major 
meridian 1 5 of the toric curve will be slightly smaller than 
the outer dimension of the pad zone. Preferably, the ma- 
jor meridian of the toric curve is 0.03 to 0.5 mm smaller 
than the pad zone diameter. The minor meridian, 15', of 
the toric curve which is at right angles to the major me- 
ridian and may lie on line E-E, is less than the pad zone 
diameter by 0.2 to 2.5 mm. 

Figure 4 is a sectional view showing the preferred 
posterior lens configuration taken along the minor axis 
of the toric curve, i.e. along section E-E of figure 5. Here 
the outer edge 1 7 of the minor axis can be seen, as well 
as the edge 16 of the pad zone, and pad curve 1 3. This 
configuration results in a smoother blend between the 
transition zone 9 and toric curve 14 as contrasted with 
the prior art which has a steeper inflection point between 
the toric curve and the base curve. 

For lenses in accordance with the preferred aspect 
of this invention, the intersection of the minor meridian 
17 and transition zone 9 is located no more than 0.12 
mm below an imaginary extension of spherical base 
curve zone 11 passing above that intersection. Prefera- 
bly this intersection will be between 0.04 and 0.12mm 
below the imaginary extension of the spherical base 
curve zone. Furthermore, the intersection of the major 
axis 1 5 and transition zone 9 will be located no more than 
0.07 mm below an imaginary extension of spherical base 
curve zone 9. For prescription, wherein the outer edge 
of the toric curve at the major meridian and the outer 
edge of transition zone 9 coincide, the intersection will 
be located on spherical base curve zone 9. 

The configuration of the preferred posterior of the 
lens of this invention results in a lens which along its ver- 
tical meridian is thinner at the junction of the carrier with 
the optical zone than prior art lenses and thus is thinner 
in the carrier as a whole. This results in a lens which on 
average is lighter in weight. Prior art lenses are about 
0.18 mm in thickness in the dry state at their thickest 
point along the vertical meridian. The lenses of the pre- 
ferred aspect of this invention will range in maximum 
thickness from 0.13 to 0.1 5 in the dry state at the corre- 
sponding point. 

The intersection of the outer edge of the toric curve 
with the transition zone is more obtuse than that between 
the toric curve and the base curve of the prior art. The 
more obtuse junction contributes to greater lens comfort, 
and lessens the possibility that the lens will make a pres- 
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sure indentation on th corneal surface. This contributes 
both to comfort because of reduced weight, and to im- 
proved oxygen transmissibility of the lens, thereby im- 
proving corneal health. 

The edge thickness 1 9 of the lens as shown in Figure 
6, is 0.03 to 0.11 mm. This edg , optionally, is displaced 
from the base curve zone, 10, by an edge lift, 18, of 0.05 
to 0.12 mm. The effect of the lift is to give a more com- 
fortable feel to the wearer of the lens. The edge thick- 
ness, 1 9, of the lens of this invention as measured at the 
edge of the lens, 8, is generally thinner than that of the 
prior art as a result of the concentric trim, previously de- 
scribed. 

While the manufacture of the lens of this invention 
has been described in terms of cutting of the various 
curves, it will be appreciated by those skilled in the art 
having access to this disclosure that the configuration of 
the anterior of the lens and the base curve as well as the 
pad of the posterior of the lens can be formed by molding 
the lens in an appropriately shaped cavity mold. 



Claims 

1. A contact lens (1) of general concavo-convex con- 
figuration having improved rotational stability and 
rotational orientation wherein the anterior surface of 
said lens comprises a central optical zone (2) and 
an outer carrier having a generally tapered surface 
with a thin portion (1 01 ) at the upper edge of the lens 
and two points (6,6') of maximum thickness located 
at oblique angles, a, of 110° to 130° as measured 
from the vertical axis (AA) from the top of the lens; 
the anterior surface of said lens being symmetrical 
about the vertical axis, the carrier tapering from the 
points of maximum thickness to a thin portion (101) 
located at the top of the lens and to a thin portion 
(100) located at the lower edge of the lens in a 
smooth curve, and the carrier tapering in a smooth 
curve along the vertical axis from the optical zone to 
the bottom of the lens and wherein the posterior sur- 
face of said lens comprises a generally concave 
shape having a toric configuration, said lens having 
a gradual change in curvature between the base 
curve portion of the posterior of the lens and the toric 
curve. 

2. The contact lens according to claim 1 wherein the 
maximum thickness of the lens is located on radii 
(C, C) passing through the center of the lens at 
points 0.7 to 1 .5 mm from the edge of the lens. 

3. The contact lens according to claim 1 or 2 wherein 
the angle, a, is 115° to 125°. 

4. The contact lens according to claim 3 wherein the 
angle, a, is 120°. 



5. A contact lens according to any one of claims 1 to 4 
wherein the concave posterior surface comprises: 

(a) an outer annular spherical base curve zon 

5 01); 

(b) an inner toric zone (14) having a major 
meridian (1 5) and a minor meridian (15') orthog- 
onal to each other; and 

10 

(c) transition zone (12) between the toric zone 
(1 4) and the base curve zone (1 1 ) having thick- 
ness that gradually increases from the base 
curve zone to the toric zone; 

15 

wherein the radius of the base curve zone (11 ) 
is substantially equal to the radius of the major 
meridian (15); the intersection (17) of the minor 
meridian (15') and the transition zone is located 
20 no more than 0.12 mm below an imaginary 

extension of the spherical base curve zone (11 ) 
passing above that intersection; and the inter- 
section of the major meridian (1 5) and the tran- 
sition zone (12) is located no more than 0.07 
25 mm below an imaginary extension of the spher- 

ical base curve zone passing above that inter- 
section. 

6. A contact lens in accordance with claim 5 wherein 
30 the intersection of the minor meridian (15*) and the 

transition zone (12) is located from 0.04 to 0.12 mm 
below an imaginary extension of the spherical base 
curve zone. 



35 

Patentanspruche 

1 . Kontaktlinse (1 ) mit konkavkonvexer Hauptkonfigu- 
ration mit verbesserter Drehstabilitat und Drehorien- 

40 tierung, wobei die vordere Oberflache der Linse eine 
mittlere optische Zone (2) und einen au&eren Trager 
mit einer im allgemeinen konusformigen Oberflache 
mit einem dunnen Teil (101) an der oberen Kante 
der Linse und zwei Punkten (6,6') maximaler Dicke 

45 umfaGt, die sich an schief en Winkeln a von 1 1 0° bis 
1 30°, von der vertikalen Achse (AA) von der Ober- 
seite der Linse aus gemessen, befinden; wobei die 
vordere Oberflache der Linse symmetrisch in Bezug 
auf die vertikale Achse ist, wobei der Trager sich von 

so den Punkten der maximalen Dicke bis zu einem dun- 
nen Teil (101), der sich an der Oberseite der Linse 
befindet, und zu einem dunnen Teil (100), der sich 
an der unteren Kante der Linse befindet, in einer 
glatten Kurve verjungt, und wobei der Trager sich in 

55 einer glatten Kurve entlang der vertikalen Achse von 
der optischen Zone bis zum Unterteil der Linse in 
einer glatten Kurve verjungt und wobei die hintere 
Oberflache der Linse eine im allgemeinen konkav 
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Form mit einer torischen Konfigu ration aufweist, 
wobei die Linse zwischen dem Grundteil der Bie- 
gung an der Hinterseite der Linse und der torischen 
Kurve eine graduelle Anderung der Krummung auf- 
weist. 

2. Kontaktlinse nach Anspruch 1, wobei die maximale 
Dicke der Linse sich an den Radien (C, C) befindet, 
die an Punkten durch die Mitte der Linse gehen, die 
0,7 bis 1 ,5 mm von der Kante der Linse entlernt sind. 

3. Kontaktlinse nach Anspruch 1 oder Anspruch 2, 
wobei der Winkel a 115° bis 125° betragt. 

4. Kontaktlinse nach Anspruch 3, wobei der Winkel a 
120° betragt. 

5. Kontaktlinse nach einem der Anspruche 1 bis 4, 
wobei die konkave hintere Oberflache umfafBt: 

(a) eine aulBere ringformige spharische Basis- 
kurvenzone (11); 

(b) eine innere torische Zone (14) mit einem 
Hauptmeridian (15) und einem Nebenmeridian 
(15'), die senkrecht zueinander sind; und 

(c) eine Ubergangszone (12) zwischen der tori- 
schen Zone (14) und der Basiskurvenzone (11) 
mit einer Dicke, die graduell von der Basiskur- 
venzone bis zur torischen Zone anwachst; 
wobei der Radius der Basiskurvenzone (11) im 
wesentlichen gleich dem Radius des Hauptme- 
ridians (15) ist; der Schnittpunkt (17) des 
Nebenmeridians (15*) mit der Ubergangszone 
sich nicht mehr als 0,12 mm unter einer imagi- 
naren Verlangerung der spharischen Basiskur- 
venzone (11), die uber diesen Schnittpunkt 
geht, befindet; und wobei der Schnittpunkt des 
Hauptmeridians (15) mit der Ubergangszone 
(12) sich nicht mehr als 0,07 mm unter einer 
imaginaren Verlangerung der spharischen 
Basiskurvenzone, die uber diesen Schnittpunkt 
geht, befindet. 

6. Kontaktlinse nach Anspruch 5, wobei der Schnitt- 
punkt des Nebenmeridians (15') mit der Ubergangs- 
zone ( 1 2) sich 0 : 04 bis 0, 1 2 mm unterhalb einer ima- 
ginaren Verlangerung der spharischen Basiskur- 
venzone befindet. 



Revendications 

1. Lentille de contact (1) de consideration generale- 
ment concave-convexe ayant une meilleure stabilite 
a la rotation et une meilleure orientation a la rotation 
ou la surface anterieure de ladite lentille comprend 



une zone optique centrale (2) et un support extern 
ayant une surface g6n6ralement effi!6e avec une 
portion mince au bord sup§rieur de la lentille et deux 
points (6,6') d'Spaisseur maximale places a des 
s angles obliques, a, de 110° k 130° en mesurant k 
partir de I'axe vertical (AA) k partir du sommet de la 
lentille; la surface anterieure de la lentille etant 
syrrtetrique autour de I'axe vertical, le support s'effi- 
lant k partir des points d'epaisseur maximale jusqu'& 
io une portion mince (101 ) plac6e au sommet de la len- 
tille et jusqu'S une portion mince (100) plac6e au 
bord interieur de la lentille en une courbe reguliere 
et le supports' effilant en une courbe reguliere le long 
de I'axe vertical a partir de la zone optique jusqu'au 
75 bas de la lentille et ou la surface posterieure de ladite 
lentille comprend une forme gen§ralement concave 
ayant une configuration torique, ladite lentille ayant 
un changement graduel de courbure entre la portion 
de courbe de base de la partie posterieure de la len- 
20 tille et la courbe torique. 

2. Lentille de contact selon la revendication 1 ou 
Pepaisseur maximale de la lentille est placee sur les 
rayons (C,C) passant a travers le centre de la lentille 

25 aux points de 0,7 a 1 ,5 mm k partir du bord de la 
lentille. 

3. Lentille de contact selon la revendication 1 ou 2, ou 
Pangle, a, est de 115° k 125°. 

30 

4. Lentille de contact selon la revendication 3, ou 
Pangle, a, estde 120°. 

5. Lentille de contact selon Pune quelconque des 
35 revendications 1 a 4, ou la surface posterieure con- 
cave comprend : 



(a) une zone de courbe de base spherique 
annulaire externe (11); 

(b) une zone interne torique (14) ayant une 
meridienne majeure (15) et une m§ridienne 
mineure (15') orthogonales Pune k Pautre; et 

(c) une zone de transition (12) entre la zone tori- 
que (1 4) et la zone de courbe de base (11) ayant 
une §paisseur qui augmente graduellement a 
partir de la zone de courbe de base jusqu'a (a 
zone torique; 

ou le rayon de la zone de courbe de base (11) 
est sensiblement egal au rayon de la meri- 
dienne majeure (15); Pintersection (17) de la 
nrteridienne mineure (15') et de la zone de tran- 
sition est placee a pas plus de 0, 1 2 mm en des- 
sous d'une extension imaginaire de la zone de 
courbe de base spherique (11 ) passant au-des- 
sus de cette intersection: et Pintersection de la 



15 



6 
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meridienne majeure (15) et de la zone de tran- 
sition (12) est placee a pas plus d 0,07 mm en 
dessous d'une extension imaginaire de la zone 
de courbe de base sph^rique passant au-des- 
sus de cette intersection. s 

Lentille de contact selon la revendication 5 ou Inter- 
section de la meridienne mineure (15') et de la zone 
de transition (12) est placee entre 0,04 et 0,12 mm 
en dessous d'une extension imaginaire de la zone 10 
de courbe de base sphe>ique. 
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